Examination of the literature revealed that the attempts made to prepare cyclic imides of 2-carboxyindole-3-acetic acid were not successful 1 .
This work describes the preparation of some imides of 2-carboxyindole-3-acetic acid and investigation of the reactions of these imides. Heating 2-carboxyindole-3-acetic acid anhydrides (l) 2 with primary amines and phosphorus pentoxide in dry xylene resulted in the formation of the cyclic imides of 2-carboxyindole-3-acetic acid (1,2,3,4-tetrahydro-9 H-2-arylpyrido[3,4-b] indole-l,3-diones) (2).
Compound 2 c was obtained by the action of heat on the ammonium salt of 2-carboxy-l-methylindole-3-acetic acid in contrast to the work of KERMACK et al. 1 2a: R = H; R'=C6H5 2b: R -H; R'^CHaCeHs 2c: R = CH3; R'=H 2d: R = CH; R' = C6H5 2 e: R = CH3; R' = CH2C6H5 2 f: R = C2H5; R' = C6H5 2g: R = C2H5; R'-CH2C6H5
Requests for reprints should be sent to Prof. Dr. M. I. ALI, Chemistry Department, Faculty of Science, Cairo University, Giza, A.R. Egypt.
The IR spectrum of 2e shows two CO bands at 1695 and 1665 cm -1 . The absence of absorption in the OH region is in favour of the diketo structure (2).
The NMR spectrum (TFA + TMS) of 2e shows peaks at 3.88 ppm (s, 5, N-CH3 + N-CH2), 5.18 ppm (s, 2, CH2) and 7.25 ppm (m, 9, aromatic protons).
The cyclic imides (2) coupled with aronediazonium salts in pyridine to yield the corresponding 4-arylazo derivatives (l,2,3,4-tetrahydro-9 H-2-arylpyrido [3,4-b] indole -1,3,4-trione -4 -arylhydrazones) (3).
The IR spectrum of 3 d shows two CO bands at 1665 and 1625 cm-1 .
The UV spectrum of 3 c shows a strong maximum at 456 nm (e = 37 X 10 3 ) and a weak maximum at Ar i 3a: R = H; R' = C6H5; Ar=C6H5 3b: R = H; R' = CH2C6H5; Ar=C6H4OCH3-p 3c: R = CH3; R' = C6H5; Ar=C6H5 3d: R = CH3; R^CHaCßHs; Ar = C6H5 3 e: R = CH3; R' = CH2C6H5; Ar=C6H4CH3-p 3 f: R = CH3; R' = CH2C6H5; Ar=C6H4CH3-m 3g: R = CH3; R' = CH2C6H5; Ar=C6H4OCH3-p 3h: R = CH3; R' = CH2C6H5; Ar=C6H4N02-p 3i: R = CH3; R' = CH2C6H5; Ar=C6H4Cl-p la: R = H lb: R = CH3 lc: R=C2H5 323 nm (e= 10 X 10 3 ), which is in agreement with the hydrazone structure [3] [4] [5] .
Compounds 2d, e condensed with aromatic aldehydes, in presence of piperidene, to give 4-arylmethylene derivatives (4-arylmethylene-l,2,3,4-tetrahydro-9 H-2-arylpyrido [3,4-b] indole-l,3-diones) (4). Compounds 2d, e condensed also with p-nitrosodimethylaniline to yield the azomethine derivatives (7) which were hydrolysed by hydrochloric/ acetic acid mixture to give the triketo compounds (8).
The IR spectrum of 8 a shows three CO stretching frequencies at 1730, 1690 and 1665 cm" 1 . PhNHNH2 3d The triketo derivative (8 a) condensed with o-
The IR spectrum of 9 shows one band at 1668 cm -1 in the CO region.
Reaction of 2e with ethyl orthoformate, in refluxing acetic anhydride, afforded the 4-ethoxymethylene derivative (10), which reacted with Phenylhydrazine to give 11. 
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Experimental
Melting points are not corrected. IR spectra were determined as KBr pellets with a Perkin-Elmer 457 grating IR spectrophotometer. NMR spectra were recorded on a Perkin-Elmer R 12 A instrument, with TMS as internal reference. UV spectra were obtained in dioxan solution with a Perkin-Elmer spectrophotometer 402. l, 2, 3, A solution of 0.01 mole of 1 and 0.011 mole of the appropriate amine in 100 ml of anhydrous xylene, was treated with 5 g of phosphorus pentoxide and the mixtures was refluxed for 2 hours. The pale yellow solution was filtered while hot and the filtrate was evaporated to dryness and the residue was triturated with ethanol to give a pale yellow solid which was crystallised from acetic acid (see Table I ). l,2,3,4-Tetrahydro-9 H-2-arylpyridof 3, 3, A solution of 0.002 mole of 2 in 20 ml of pyridine was cooled in an ice-bath and treated with a solution of an equimolecular amount of the appropriate aryldiazonium salt (prepared from 0.002 mole of the amine in 4 ml of dilute hydrochloric acid (1:1) and 0.2 g of sodium nitrite), left to stand in ice for 1 hour, and diluted with water (ca. 100 ml). The product that separated was filtered off, washed thoroughly with water and crystallised from dioxan (see Table II ). 2, 3, indole-1,3-diones (4) 0.002 mole of 2 was treated with an equimolecular amount of the appropriate aldehyde in presence of one drop of piperidine, and the mixture was warmed for 5 minutes. It was then cooled, triturated with ethanol and the product was collected, washed with ethanol and crystallised from acetic acid (see Table III ). l,2,3,4-Tetrahydro-9 H-2, 4-dibenzyl-9-methylpyrido-[3,4-b] 
4-
The benzylidene derivative (4d) (0.5 g) was dissolved in 50 ml of boiling acetic acid and the hot solution was treated with zinc dust (1 g) in portions. The mixture was boiled for 5 minutes and filtered while hot and the filtrate was diluted with water (25 ml). The product 5, that separated was filtered off, washed with water and recrystallised from ethanol as colourless needles (0.4 g; 66%), m.p. 168-169 °C. b) From 2e and benzyl chloride A solution of 1 g of 2 e in 50 ml absolute ethanol containing 0.1 g of sodium, was treated with 0.8 g (2 moles) of distilled benzyl chloride. The mixture was refluxed for 2 hours, diluted with water (20 ml) and the solid that separated was collected and crystallised from ethanol as colourless crystals (1 g; 67%), m.p. 170 °C; not depressed when mixed with the compound prepared above. 2, 3, A suspension of 0.005 mole of 2d,e in 50 ml of ethanol was treated with 0.005 mole of p-nitrosodimethylaniline and one drop of piperidine. The mixture was refluxed for 30 minutes and cooled. The product that separated was filtered off, washed with ethanol and crystallised from benzene to yield 7a,b.
7a formed blue crystals from benzene, m.p. 212 °C; yield 65%. Calcd C 73.91 H 5.25 N 13.26, Found C 73.7 H5.1 N 13.0.
Analysis for C26H22N402
7b gave blue crystals from benzene, m.p. 190 °C; yield 62%. Calcd C 74.29 H 5.54 N 12.84, Found C 73 9 H 5.5 N 12.6. 1, 2, 3, indole-1,3,4-triones (8)
Analysis for C27H24N4O2
To a suspension of 7 (2 g) in acetic acid (50 ml), 2 N hydrochloric acid (10 ml) was added dropwise. After stirring at room temperature for 15 minutes, it was warmed for 10 minutes. Water was added (50 ml) and the stirring was continued for an additional 5 minutes. The precipitate was crystallised from acetic acid to give 8. 
Condensation of the trione (8 b) with Phenylhydrazine
A solution of 0.3 g of 8b in 25 ml or glacial acetic acid was treated with 0.1 ml of Phenylhydrazine, and boiled for 5 minutes, and cooled.
The orange crystals that separated were collected (0.25 g) and recrystallised from acetic acid, m. p. 241 °C; not depressed when mixed with 3d.
6, 2':4, 5 pyrido[2, A mixture of 8 a (3 g, 1 mole) and o-phenylenediamine (1.1 g, 1.1 mole) was powdered, then heated in an oil-bath at 140-160 °C for 30 minutes. The resulting solid was washed well with benzine (40-60 °C) and the product 9 was crystallised from dioxan as yellow crystals, m.p. 300 °C; yield 60%. Calcd C 76.58 H 4.28 N 14.89, Found C 76.3 H4.1 N 14.6.
Analysis for C24Hi6N40
